4> . 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen dee brevets 





(11) 



EP 1 024 383 A1 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

02.0a2000 Bulletin 2000/31 

(21) Application number: 00400218.4 

(22) Date of fiUng: 28.01.2000 



(51) lntCI.7: G02B 6/44. H01B 11/22 



(84) 


Destgnated Contracting Slates: 


(72) 


Inventor: IwasakI, Tetsuya 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Yokkalchl-city, Mie 510-8503 (JP) 




MC NL PT SE 






Designated Extension States: 


(74) 


Representative: Uchida, Kenji et al 




AL LT LV MK RO SI 




S.A. Fedit-Lorlot et Autres Consells en Proprl6X4 
IndustrlellOi 


(30) 


Priority: 28.01.1999 JP 1953499 




38, avenue Hoche * 
75008 Paris (EB) 


(71) 


Applicant: Sumitomo Wiring Systems, Ltd. 
Yokkaichl-City, Mie, 510-8503 (JP) 







(54) Complex cabba for under*floor wiring 

(57) A complex cable for under-floor wiring (31 ) can 
be wired in restricted spacious office floors and k?wers 
installation costs. The complex cable (31) comprises an 
fiber-optic cable (32) and a plurality of communications 
cables for data transmission (33). The fiber-optic cable 
(32) comprises a plurality of fiber-optic cords (37). a plu- 
rality of interposition members (38) and a first tightening 
member (39) assembling them ail from outside. The 



communications cables (33) comprise respectively a 
plurality of twin-wire strands (48) and a second tighten- 
ing member (52) assembling them from outside. The fib- 
er-optic cable (32) is surrounded by a plurality of com- 
munications cables (33) in parallel relation to one an- 
other over the length of the fiber-optic cable (32). The 
fiber-optic cable (32) and the communications cables 

(33) are further packed by a third tightening member 

(34) . 
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Description 



[0001] The present invention relates to a complex ca- 
ble adapted for being wired under office floors, building 
floors or the like. The complex cable of the Invention Is 
an improved version of the data-transmission cables 
known In the prtor art and used In under-fioor wiring, 
[0002] Recently, offices have become the main target 
for applying automation technologies, the so-called "of- 
fice automation* technologies. In offices, the floors have 
to be designed so as to provide wiring spaces. The base 
floors of offices are often covered with panels of a given 
thickness and tile carpets. These panels and tile carpets 
are arranged side-by-slde and head-to-tail, and form a 
"double-floor structure". The system of this construction 
Is often called a 'free access floor system". 
[0003] The panel described above may be a floor pan- 
el 1 having a square shape (viewed from the top) with 
a given thickness, as shown In FIG. 1. This floor panel 
1 may be defined by crossing channel portions 4 so as 
to form, for example, four unitary panel portions 2 having 
a substantially square shape and Integrally bonded to 
each other via linkporttons 3. Each of the channel por- 
tions 4 has a substantially U-shaped cross-section and 
a given width, and runs between two unitary panel por- 
tions 2. The channel portion 4 can thus serve as wiring 
paths. 

[0004] Further, the upper longitudinal side of the 
channel portions 4, corresponding to the upper side 
lines of unitary panel portions 2, are provided with steps 
5. The channel portions 4 may then be covered with rec- 
tangular trench covers 6 or cross-like trench covers 7 
by using the steps 5 as rests, so that the top openings 
of channel portions 4 can be closed. 
[0005] A floor panel 1 thus formed defines a square 
(viewed from the top) and the flat floor surface compris- 
es a plurality of unitary panel portions 2 and a plurality 
of trench covers 6 and 7. A plurality of floor panels 1 are 
assembled in turn srde-by-slde and head-to-tail, so that 
the channel portions 4 extend continuously in crossed 
directions and form extended channel portions 8. Vfeiri- 
ous kinds of cables may be wired through the channel 
portions 8. They include communications cable units 9 
respectively Incorporating a plurality of communications 
cables for data transmission, fiber-optic cables 10 (FIG. 
3), electric source cables or the like. 
[0006] FIG. 2 shows a type of communications cable 
unit 9 containing a plurality of data transmission cables, 
e.g. twin -type data transmission cables 17. Such twin- 
type data transmissbn cables 17 are manufactured as 
follows. There Is first provided an electrical wire 1 3 con- 
sisting of a conductive element 1 1 such as copper, and 
secondly an insulating coating 1 2 made of polyethylene 
(PE) or the like surrounding the conductive element 11. 
A pair of electrical wires 1 3 prepared in this way Is twist- 
ed to form a twin-wire strand 14. Four pairs of twin-wire 
strands 1 4 are then wrapped with a plastic tape 1 5 made 
of polyethylene terephthalate (PET) or PE. The wrapped 



twin-wire strands 14 are subsequently coated with a 
sheath 16 made of poly (vinylchloride), i.e. PVC, or the 
like. 

[0007] The communications cable unit 9 also com- 
s prises an interposltkm member 18 extending along its 
axial center line. The Interposition member 16 is then 
surrounded by six groups of such twin-type data trans- 
mission cables 1 7 in substantially parallel relation to one 
another over the length of the member. Subsequently, 
10 the Interposition member 18 and the twin-type data 
transmission cables 17 are packed with a plastic tape 
1 9 to yield a communications cable unit 9 having an out- 
er diameter of around 15 mm. 

[0008] The communications cable units 9 described 
*5 above are often used for short distance communica- 
tions, e.g. on a one-conductor one-circuit basis. The 
system is particularly suited for the communications In 
a same office or building. 

[0009] By comparison. FIG. 3 shows a known fiber- 

20 optic cable 10 which contains inter alia a pair of fiber- 
optic cords 24. To prS^re a fiber-optic cord 24, optical 
fibers are first covered with a nylon or U V-hardened res- 
in layer, to form a fiber-optte wire 21 . The fiber-optic cord 
24 comprises a fiber-optic wire 21 thus prepared, a buff- 

25 er material layer22 made of aramide fibers, surrounding 
the fiber-optic wire 21 . and a coating made of PVC, sur- 
. rounding the buffer material layer 22. In addition to the 
fiber-optic cords 24, the fiber-optic cable 10 contains a 
tension member 26 extending along its axial center line, 

50 as well as a pair of interpositkDn members 25 made of 
PP yams or PVC threads. In this construction, the ten- 
sion member 26 is surrounded by the pair of fiber-optic 
cords 24 and the pair of Interposition members 25 In 
substantially parallel relation to one another over the 

55 length of the member. They are then wrapped with a tap- 
ing cloth 27. The outer circular surface of taping cloth 
27 is further covered with a sheath 28 made of PVC or 
the like, to give an outer diameter of about 10 mm. 
[0010] The fiber-optic cables 10 are commonly used 

^0 for long distance communications, for example, on a 
one-fiber muttlple-transmrssion basis. The system is 
particularly suitable for the communications between 
companies, or between head office and its branch offic- 
es. 

"fs [0011] Thereafter, the communications cable units 9 
and the fiber-optic cables 10 are wired Independently 
through different process steps. This known wiring proc- 
ess therefore requires many process steps and increas- 
es instaltation costs. 

50 [0012] Furthermore, to wire them as separate cables, 
a larger space is required. However, some office floors 
may not be able to ensure enough space for such a wir- 
ing process, 

[0013] If such is the case, an optical cable 10 can be 
55 forcibly wired while a wire path has not enough space 
and the optical cable 10 receives a lateral stress. This 
lateral stress usually causes a transmission loss. 
[0014] An object of the present Invention is therefore 
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to provide a complex communications cable for under- 
floor wiring which incorporates data transmission cables 
and fiber*optic cables. By virtue of this construction, of* 
fices may be wired easily, even if their office floors pro- 
vide little space. This advantage mae^ reduce installation 
costs. 

[001 5] To this end. there Is provided a complex cable 
for under-floor wiring incorporating at least one fiber-op- 
tic cable and a plurality of communbations cables for 
data transmission. The fiber-optic cable comprises at 
least one fiber-optic wire and a first tightening member 
assembling the at least one fiber-optic wire. The pluralily 
of communications cables for data transmission respec- 
tively comprise at least one twin-wire strand and a sec- 
ond tightening member assembling the at least one 
twin-wire strand. The at least one fiber-optic cable Is sur- 
rounded by the plurality of communications cables for 
data transmission in a substantially parallel relation to 
one another over the length of the fiber-optic cable. The 
fiber-optic cable and the plurality of communications ca- 
bles for data transmission are then assembled by a third 
tightening member. 

[001 6] Preferably, the at least one fiber-optic cable in- 
cludes at least one interposition member provided in a 
substantially parallel relation over the length of the at 
least one fiber-optic wire, and the at least one fiber-optic 
wire and the at least one interposition memt>er are as- 
sembled by the first tightening member. 
[0017] The aboveHfnentioned first, second and third 
tightening members may respectively comprise a plastic 
tape. 

[001 8] Typically, the at least one fiber-optic wire com- 
prises one optical fiber as a core optical element, but it 
may comprise also a plurality of optical fibers. 
[001 9] The above and the other objects, features and 
advantages of the present Invention win be made appar- 
ent from the following description of the preferred em- 
t>odiments, given as non-limiting examples, with refer- 
ence to the accompanying drawings, in which: 

FIG. 1 is an exploded perspective view of a floor 
panel used In the prior art for under-floor wiring; 
FIG. 2 is a transversal cross-sectional view of a 
communications cable unit known in the prior art; 
FIG. 3 is a transversal cross-sectional view of a fib- 
er-optic cable known In the prior art; 
FIG. 4 is a transversal cross-sectionai view of a 
complex cable for under-floor wiring according to an 
embodiment of the present invention; 
FIG. 5 schematically shows a process for the man- 
ufacture of the complex cable for under-floor wiring 
of FIG. 4; 

FIG. 6 is a transversal cross-sectional view of a fib- 
er-optic wire; 

FIG. 7 is a transversal cross-sectional view of a 
taped, twin axial fiber-optic wire; 
FIG. 8 is a transversal cross-sectional view of a 
taped, quadruple axial fiber-optic wire; and 



FIG, 9 is a transversal cross-sectional view of a 
taped cord of the taped quadruple axial fiber-optic 
wire of FIG. 8. 

5 [0020] FIG. 4 Is a transversal cross-sectional view of 
a complex cable 31 for under-floor wiring according to 
a first embodiment of the Invention. The complex cable 
31 first comprises a fiber-optic cable 32 along its axial 
zone. The fiber-optic cable 32 is then surrounded by a 

10 pluralityof corrvnunicationscablesfordatatransmission 
33 (6 groups in the present embodiment) in substantially 
parallel relation to one another over the length of the 
cable 32, All the cables are then packed with a plastic 
tape 34 made of PET or PE, The entirety of the fiber- 

is optic cable 32 and communications cables for data 
transmission 33 forms a single unit of complex cable 31 
in accordance with the invention. 
[0021 ] As described above with reference to the prior 
art, the fiber-optic cable 32 comprises a tenston member 

20 36 at its axial zone. The'latter Is surrounded by a pair of 
fiber-optic cords 37^d a pair of interposition members 
38, each cord 37 and each member 38 alternating, in 
substantially parallel relation to one arK>ther over the 
length of the tensbn member 36. All of the members 

ss and cords are then integrally packed with a tightening 
member such as a plastic tape 39. As can be seen - and 
by contrast with the prior art - the outermost surtace of 
fiber-optic cable 32 of the present embodiment is con- 
stituted by a plastic tape 39 only. The use of a sheath 

30 28 is thus obviated, by contrast with the known fiber- 
optic cables 1 0. 

[0022] The fiber-optic cord 37 used in the fiber-optic 
cable 32 of the present invention has a known stmcture. 
In this structure, an optical fiber Is first covered with a 

3S nyton layer or a UV-hardened resin layer to form a uni- 
tary wire, and this unitary wire is defined as a fiber-optic 
wire. FIG. 6 shows a transversal cross-section of, for 
example, a nylon fiber-optic wire. The latter includes an 
optical fiber 44 made of quartz glass, a silicone resin 

40 layer 45 surrounding the optical fiber 44, and a nylon 
coating 46 surrounding the silicone resin layer 45. The 
fiber-optic cord 37 used in the invention Includes a fiber- 
optic wire 40 such as a nylon or "UV" fiber-optic wire as 
an optical fiber. In addition, the fiber-optic cord 37 in- 

45 etudes a buffer material layer 41 made of aramide fibers 
or the like, surrounding the fiber-optic wire 40, and a 
coating 42 made of PVC or PE surrounding the buffer 
material layer 41. The interposition members 38 used 
in the fiber-optic cable 32 of the invention are made of 

so pp yarns or PVC threads, as In the prk>r art. 

[0023] Each communications cable for data transmis- 
sion 33 may comprise four pairs of twin-wire strands 48, 
as in the known configurations. Each twin-wire strand is 
composed by twisting a pair of electrical wires 51 re- 

ss spectively comprising a conductive element 49 such as 
copper, and an insulating coating 50 such as PE resin 
surrounding the conductive element 49. These four 
pairs of twin-wire strands 48 are placed together over 
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their length and packed by a plastic tape 52 to form a 
twin-type communications cable tor data transmission 
33. In the communications cable 33 used in the inventive 
complex cable 31. the plastic tape 52 forms the outer- 
most layer. There Is therefore no need for the sheath 16 
such as used in the prior art connmunlcatlons cables 17. 
[0024] The complex cable 31 incorporating a fiberop- 
tic cable 32 and six parrs of twin-type communications 
cables for data transmission 33 has an external diame- 
ter of about 15 mm. 

[00251 The plastic tapes 34. 39 and 52 used In the 
present invention must exhibit adequate flexibility, es- 
pecially In their thickness direction. This property Is ob- 
tained by using a tape made of a PET or PE resin. 
[0026] As shown schematically in FIG.6, the complex 
cable 31 of the Invention may be manufactured, e.g. as 
follows. A fiber-optic cable 32 is drawn continuously 
from a fiber-optic cable feed drum 54, while a plurality 
of communications cables for data transmission 33 are 
also continuously drawn from corresponding communi- 
cations cable feed drums 55. In this manner, the frber- 
optic cable 32 and the communications cables 33 are 
disposed In substantially parallel relation to one another 
over their length. They are stranded at a given pitch and 
loosely wound with a plastic tape 34 continuously sup- 
plied from a tape feed mechanism 56. The complex ca- 
ble 31 of the invention is thus continuously manufac- 
tured and reeled around a coiling drum 57. 
[0027] According to the present Invention, a fiber-op- 
tic cable 32 and a plurality of conununications cables for 
data transmission 33 are placed together to form a sin- 
gle complex cable 31 . By virtue of this structure, under- 
floorcabie-transformatbn or conditioning processes be- 
come less costly. Consequently, the number of wiring 
steps Is reduced, and wiring costs are lowered. 
[0028] Further, there Is no sheath on the fiber-optic 
cable 32 and the communicatbns cables for data trans- 
mission 33 according to the invention. Accordingly, the 
manufacturing costs of cables are lowered. Likewise, 
the complex cables of the invention are lighter and their 
diameter is smaller. For Instance, although the inventive 
complex cable 31 incorporates a fiberoptic cable 32 
and communications cables for data transmission 33, 
Its outer diameter can be maintained substantially as 
small as the known communications cable units 9. Even 
if only limited wiring paths are available under an office 
floor, both a fiberoptic cable 32 and a plurality of com- 
munfcatlons cables for data transmission 33 can be 
wired properly, without any difficulty. Accordingly, a 
greater quantity of Information can be transmitted with 
the same wiring space as before. 
[0029] As described supra, a fiberoptic cord 37 and 
an interposition member 38 are altematingly arranged 
and packed with a plastic tape 39 to fomri a fiberoptic 
cable 32. Around this fiberoptic cable 32 are then ar- 
ranged a plurality of communications cables 33 packed 
with a plastic tape 52. All cables are then packed further 
with a plastic tape 34. In this structure, the lateral stress 



exerted on the inventive complex cable 31 is buffered 
by surrounding communications cables for data trans- 
mission 33. and by the plastic tapes 34. 39 and 52. 
Therefore, each fiberoptic cord 37 Is prevented from re- 
5 ceivlng direct lateral stress, and the increase of trans- 
mission loss due to such stress is efficiently avoided. 
[0030] Further, there Is no sheath in the complex ca- 
ble structure of the present invention. Accordingly, when 
thermal shrinkage is formed on the plastic tapes 34, 39 

10 and 52. the shrinking forces are exerted mainly along 
the radial direction of the complex cable 31, rather than 
along Its length direction. Therefore, the formation of mi- 
cro-vents in the fiberoptic wire 40 Is efficiently prevent- 
ed. The transmission loss can thus be further reduced. 

IS, [0031] In the above embodiment, the fiber-optic cable 
32 contains fiber-optic cords 37 as optical passage 
means. However, fiberoptic wires 40 such as shown in 
FIG. 6 may also be used in place of the fiberoptic cords 
37. Further, a taped twin-axlal fiberoptic wire 59 (FIG. 

20 7), a taped quadruple-axial fiber-optic wire 60 (FIG. 8) 
or a taped cord 61 OMhe taped quadruple-axial fiber- 
optic wire (FIG. 9) may also be used. 
[0032] Typically, a taped twin-axlal fiber-optte wire 59 
comprises two optical fibers 63 made of quartz glass, a 

2S UV-hardened colored resin layer 64 surrounding each 
of the optical fibers, and a UV-hardened outermost resin 
layer 66 surrounding the UV-hardened colored resin lay- 
er 64. Likewise, the taped quadruple-axial optic wire 60 
may comprise four optical fibers 63. a UV-hardened 

30 colored resin layer 64 surrounding each of the optical 
fibers 63, and a UV-hardened outemx>st resin layer 65 
surrounding the latter. 

[0033] The taped cord 61 may have a structure in 
which a taped quadruple-axial fiberoptic wire 60 Is cov- 

3S ered with a buffer material layer 67 made of aramide 
resin, and further with a coating 68 made of PVC or PE. 
[0034] When such a taped multi-axial optic wire is 
used instead of a fiberoptic cord 37, not only the above 
twin- or quadruple- axial fiberoptic wire, but also any 

40 fiberoptic wire having a greater axis number may be 
used, insofar as the external diameter of fiberoptic ca- 
ble 32 is contained at around 6 mm. Therefore, the com- 
plex cable according to the invention allows to use var- 
ious forms of optical fibers Including a multlple-axlal fib- 

4S eroptic wire. As a result, a greater quantity of informa- 
tion can be transmitted. Moreover, as various forms of 
optical fibers can be used, a most suitable form can be 
chosen arbitrarily as a function of the Intended purpose. 
[0035] In the above embodiment, the outermost layer 

so of fiber-optic cable 32 is a wound plastic tape 39. In this 
case, the plastic tape may be wound not just in the cir- 
cumferential direction of the cable 32, but also stretched 
along the length direction thereof. The plastic tapes 34, 
39 and 52 used may be non-adhesive tapes, but this Is 

ss not a restriction. They may also be adhesive tapes. 
[0036] The inventive complex cable may use a plastic 
tape 39 as a tightening member. A taping cloth may also 
be used for the same purpose. 
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[0037] In the above embodiment, the fiber-optic cable Claims 
32 contains a tension member 36. It may be stretched 
along the length direction of the fiber-optic cable 32. The 1 . 
tension member 36 may also have an assembled and/ 
or stranded structure. However, In under-fioor wiring, s 
the use of tension member 36 Is not always required. 
[0038] According to the complex cable for under-floor 
wiring of the invention, the fiber-optic cable comprises 
a plurality of fiberoptic cords and a tightening member 
assembling the fiber-optic cords, while the communica- io 
tions cables for data transmission respectively comprise 
a plurality of twin-wire strands and a plastic tape assem- 
bling the twin-wire strands. The fiber-optic cable is then 
surrounded by the plurality of communications cables 
for data transmission in substantially parallel relation to is 
one another over the length of the fiber-optic cable. Sub- 
sequently, the fiber-optic cable and the plurality of com- 
munications cables for data transmission are assem- 
bled by a plastic tape. The fiber-optic cable and the plu- 
rality of communications cables for data transmission 20 
are thus placed together and form a single complex ca- 
ble. As a result, when carrying out under-floor wiring, 
the cable transformation cost Is reduced, and the wiring 2. 
process steps are simplified. As a consequence, the 
overall wiring cost is lowered. 

[0039] Moreover, the fiberoptic cable and the com- 
munications cables do not contain a sheath as used in 
the past. Consequently, their manufacturing cost is re- 
duced, and their weight is lessened. In addition, their 
external diameter becomes smaller. As a result, al- 30 
though the fiber-optic cable find the communications ca- 
bles are put together, the outer diameter of a complex 
cable assembling them can be maintained reasonably 3. 
small. Accordingly, eiven in an office floor lacking the 
space for wiring j3ath8, a fiberoptic cable and a plurality ss 
of communications cables can be installed simultane- 
ously and easily- Consequently, a greater volume of data 
can be transmitted with the same wiring space as be- 4. 
fore. 

[0040] As mentioned supra, the sheath layers are 40 
omitted from the fiber-optic cable and the communica- 
tions cables. Accordingly, when a thermal shrinkage is 
generated, the plastic tape shrinks mainly in the radial 
direction of the complex cable, rather than in its length 
direction. As a result, the formation of micro-vents In the 
optical fibers is efficiently prevented, and the transmis- 
sion loss ceases to increase. 

[0041] Further, the tightening members comprise a 
plastic tape, and the fiberoptic cable includes at least 
one interposition member provided in substantially par- so 
ailel relation to the optical fibers. The optical fibers and 
the at least one interposition member can thus be easily 
packed by the plastic tape. In this structure, the lateral 
stress exerted on the complex cable Is buffered by the 
surrounding communications cables and plastic tapes, ss 
GO that each optical fiber receives less lateral pressure 
directly. The transmission loss is thus prevented from 
increasing. 



A complex cable for under-floor wiring (31 ), charac- 
terised by incorporating at least one fiberoptic ca- 
ble (32) and a plurality of communications cables 
for data transmission (33), said at least one fiber- 
optic cable (32) comprising at least one fiberoptic 
wire (40) and a first tightening member (39) assem- 
bling said at least one fiberoptic wire (40), said plu- 
rality of communications cables for data transmis- 
sion (33) respectively comprising at least one twin- 
wire strand (48) and a second tightening member 
(52) assembling said at least one twin-wire strand 
(48), said at least one fiberoptic cable (32) being 
surrounded by saki plurality of communications ca- 
bles for data transmission (33) in a substantially 
parallel relation to one another over the length of 
said at least one fiber-optic cable (32). said at least 
one fiber-optic cable (32) and said plurality of com- 
munications cables tor data transmission (33) being 
assembled byirthlrd tightening member (34). 

The complex cable for under-floor wiring (31 ) ac- 
cording to claim 1, wherein said at least one fiber- 
optic cable (32) includes at least one interposition 
member (38) provided In a substantially parallel re- 
lation to one another over the length of said at least 
one fiberoptic wire (40) and said at least one fiber- 
optic wire (40) and said at least one interposition 
member (38) are assembled by sakl first tightening 
member (39). 

The complex cable for under-floor wiring (31) ac- 
cording to claim 1 or 2, wherein said first, second 
and third tightening members (39, 52 and 34) re- 
spectively comprise a plastic tape. 

The complex cable for under-floor wiring according 
to any one of clainns 1 to 3, wherein said at least 
one fiberoptic wire comprises at least one optk:al 
fiber. 
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